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(54) Abstract Fftle: Isolation of subterranean zones 

(57) An apparatus 130 which connpriseis a zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each solid tubular member Including one or more external seals 140. two or more 
perforated tubular members 145 each inqlucJFng radial passages coupled to the solid tubular members; 
and one or more one-way valves 1405 for control la biy flu idicly coupling the perforated tubular members; 
and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are niethods and systems of isolating subterranean zones and of extracting materials 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial numiier 
S 09/969.922, attorney dodcet numtier 25791.69. filed on 10/3/2001. mat was a 
bontinuation^n-part of U.S. patent application serial numtier 09/440,338. attorney 
docket mtvber 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6,326,113, that claimed the benefit of the fiting date of U.S. provisional patent 
appHcatlon serial numt)er 60/108,558, attorney docket number 25791.9. filed <m. 
10 1 1/16/1998, the disctosures of which are.lncorporated herein by rsferenoe. 

The present application is related to the fdkiwing: (1) U.S. patent appHcatnn serial no. 
09/454.139, attorney docket no. 25791.03.02, filed oh 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent applicatton serial no. 09/502,350. attorney docket no. 25791 .8.02, filed 
on 2/^O^20OO, (4) U.S. patent applicetkm serial lio. 09/440,338. attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U;S. patent appKcatkm serial no. 09/523,460, 
attorney docket ho. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent appHcatkxi serial 
no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 applteatton serial no. 09/51 1 .941 , attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCTAjSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patent application, serial no. 60/162.671 . attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent applicatton serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.8. provistonal patent application serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent applteation serial no. 6(V159.039, attonney docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. provlskHial patent appiteation serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonai patent applteation serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonal 
patent application serial no. 60/165.228, attorney docket no. 25791.39, filed on 
11/12/1999. (18) U.S. provisional patent appDcatton serial no. 60/221,443. attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no, 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appiicatton serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 2579150, filed on 2/20/2001; (23) U.S. provlsk>nal 
patent application serial rK>. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 2579152. filed on 1/3/2001; (25) U.S. provistonal patent appHcatton serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provlstonal 
patent appiicatton serial no. 60/313.453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent applteatkxi serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applicatk)n serid 
no. . 60/331 8,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001. the disdosures of which are incorporated herein tyy reference. 

Background of the Invention 

This invention reiatejs generally to oil and gas exploratton. and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas expkxation. 

During oil exptoration, a weilt>ore typically traverses a numt)er of zones vtntiiin a 
subterranean fonnation. Some of tiiese subterranean zones will produce oD and gas. 
while others will not. Further, it is often necess^ to isolate subterranean zones froih 
25 one another in order to facilitate the exploratk>n for and produc^on of oil and gas. 
Existing methods for isolating subterranean production zones in order to facilitate the 
exploration for and production of oil and gas are connfriex and expensive, 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary of the Invention 

According to one aspect of the present Invention, an apparatus is provkJed ttiat 
includes a zonal isoiatton assembly including: one or more soHd tubular members, each 

2 



solid tubular member Including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materiate through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating teir^ierature within the perforated tubular memt>ers, one or more pressure 
sensors operably coupled to one or more of ttie perforated tubular members for 
monitoring the operating pressure within the perforated tubular nriembers, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for nrmttoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nionitoring the temperature, pressure and flow sensore and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular membere are fomned by a nsidlsd expansion process performed within the 
wellbore* 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solkl tubulare within the vvellbore, the solid tubulare 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the weHbore, fluididy coupling the perforated tubulare and the solid tubulare, 

25 preventing the passage of fluids from the first subten^anean zone to the second 
sid>tenanean zone v^in the wellbore external to the solid tubulare arxl perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic nhaterials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to anottier aspect of the present invention, a method of extracting materials 
from a producing subten^anean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulare 



within the wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore. fluididy 
coupling the solid tubulars with the casing, flutdidy coupling the perforated tubulars 

S with the solid tubulars, fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
peirforated tubulars with the produdng subterranean zone, monttoring the operating 
tenriperatures, pressures, and flow rates within one or nrKm of the perforated tubulars^ 
arxi oontrolling the flow of fluldic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates* 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone fifx>m a second subterranean zone in a weHbore is provided that 
includes means for posiUoning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars witNn the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one <^ more of the perforated tubulars, 
and means for controlling the flow of fluidlc materials through the perforated tubulars as 
a function of the monitored operating temperatures, pfessures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wiellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy teupling the perforated tubulars with the sofid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 



subterranean zone within the wellbore. means for fluididy coupling at least one of the 
. perforated tubulars with the producing subtenanean zone, means for monitoring the 
operate temperatures, pressures, and flow rates within one or mom of the perforated 
tubulars, and rtieans for oontrdling the flow of fluidic materials through the perforated 
.5 tadHilars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly indudirig: one or more solid tubular members, each 

10 solid tubular mernber including one or more external seals, one or more perforated 
tubular members each inctuding radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the sofld tubuttr members and the perforated tubular members are formed 
by a radial expmslon process performed within the wellbore, and the solid tubular 
liners are formed by a radial expansion process performed within the v^lbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subten^nean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary soKd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second sutrterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners vwthin the interior of one or more of the perforated tubulars. and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tiibuiars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tut>ulars 
within the wellbore, positioning one or more perforated tubulars eadt\ including one or 

5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranran zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluidicly ooupiing the perforated tubulars With the solid tubulars, flutdidy 
isolating the producing subterranean zorie from at least one other subterranean zone 

10 within the wellt)Qre, fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone, poeitloiting one or more soiid tutKilar liners within the 
interior of one or more of the perforated tubuiars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect cf the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solid Ujbulars within the wellbore, the solid 
tutHiiars traversing the first subterranean ^>ne, means for positioning one or more 

20 perforated tubulars each including one or more radial passages wltHn the wellbore, the 
perforated tubulars traversing the seoond subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy ooupiing the perforated tubulars and ttie solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tutHilar liners within the interior of one or more of Vhe 
perforated tubulars to fkitdidy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing sidterranean zone in a weilt)ore, at least a portion of the wellt)ore 
including a casing, is provided that Includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellt)ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 oouf^ing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fydidy 
coupling at least one of the perforated tubulara with the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or nnore of the perforated tubulars to 
flukJidy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
IS indudes a zonal isolation assembly including: one or more solid tubular members, each 
sdld tubular member Induding one or more External seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

Accord^g to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weltbore is provided that 
indudes positioning onis or more sdid tubulars within the weilbore, the sdid tubulars 

25 traversing the first subterranean zone, positioning one or more perfiorated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubul&ra, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
Into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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Acoording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltK>re, at least a portion of the weltbore 
including a casing, is provided that includes prcitioning one or tnore solid tubutars 

S within the wellbore, positioning one or more perforated tubulars each Including one or 
nhore radial passages v^thin the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubidars with the solid tubulars. fluidldy 

10 isolating the produdng subtenranean zone from at least one other subtenranean zone 
within the wellbore. fluidldy coupling at least one of the perforated tubulars witti the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and Injecting a hardenable fluidic sealing material into the sealed 
anriutar regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second siMenranean zone in a weHbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubutars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidldy couplir^g the perforated tutHJiars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perfo^ted tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for ir^ecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radialpassagesof the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a v^llbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the weflbore, means for positioning one or more perforated tubulars 
each including one or moTB radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulans within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluldlcly coupling the perforated 
tubulars with the solid tubulars, means for fhiMidy isolating the producing subterranean 
zone from at least one other subterranean zone witNn the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
nneans for sealing off an annular region within at least one of the perforated tubulars, 
10 - and means for Injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

Acoontling to another aspect of the present invention, an apparatus Is provided that 
15 Jndudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnnation Induding: one or mom sdjd tubular members, each solid 
tubular hfwmber Induding one or mom external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least, one of the sdid tubular rrismbers and the perforated 
20 tubular members ere fonmed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subterranean formation. 

According to another aspect of the present Invention, a method of isdating a first 
25 subtenanean zone from a second subtenranean zone in a wellbore is provided ttiat 
indudes positioning one or rnore sdid tubulars within the wellbore, the sdid tubulars 
traversing the first subtenanean zone, positiwing'one or more perforated tubulars 
within the wellt)ore each induding one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
30 sdkl tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate oontad with the second subtenranean zor^, 
fluididy coupling the perforated tubulars and the sdid tubulars, and preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore external to the sdid tubulars and perforated tubulars. 



According to another aspect of the present invention, a niethod of extracting materials 
Irom a producing subtenanean zone irt a weilbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or wore solid tubuiars 

5 within the weilbore, positioning om or more perforiated tubuiars within the weHbore 
each including one or more radial passages, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, radially expanding at least one of the 
perforated tubuiars Into intimate contact with the produdng subtenranean zone, fiuidicly 

10 coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tiAulars, fluidicly isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbcm, and fluidiciy coupling at least one of 
the perforated tubuiars with the producing subterranean zone. 

15 According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes means for positioning one or more soBd tubuiars within the weDbors, the solid 
tiAHilars traversing the first subterranean zone, means for positioning one or more 
perforated tubuians within the wellbore each including one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zorie, means for radially 
expanding at least one of the siolid tubuiars and perforated tubuiars within the wellbore, 
means for radially expanding at leiast one of the perforated tubuiars Into intimate 
contact with the second subtenranean zone, means for flutdidy coupling the perforated 
tubuiars arKi the solid tubuiars, and means for preventing the passage of fluids from the 

25 ftrst subterranean zone to the second subterranean zone within the weilbore external to 
the solid tubuiars and perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a welbore, at least a portion of the weilbore 
30 including a casing, is provided tliat includes nrmans for positioning one or more solid 
tubuiars within the weilbore, means for positioning one or rnore perforated tubuiars 
within the wellbore each including one or more radial openings, the perforated tubuiars 
traversing the produdng subten^nean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbora, means for radially 

10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean ane, means for fluididy coupling the solid tubulars with the 
casing, nneans for fluididy coupling the perforated tubulars with the solid tubulars, 
means for flutdidy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the weObore, and means for fluidiciy coupling at least one of 
the perforated tubulars with the produdng subtenanean zone. 

According to another aspecX of the present invention, an apparatus is provMed that 
Indudes a mnal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, including: one or 
more solid tubular members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zxirml isolation assembly. At least one of the solid tubular 
members and the perforated tutMilar members are fbnmed t>y a radial expansion 

15 process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into intimate conted with the perforated wellbore 
casing. 

According to anoUier asped of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a welKxNie that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more sdid tubulars within the wellbore, the sdid tubulars 
traversing the first subtenranean zone, position^ die or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tutHilars 
25 traversing the second subterranean zone, radially expanding at teast one of the prnnary 
sdid tubulars and perforated tubdars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
30 weRbore external to the solid tobulars and perforated tubulars. 

According to another asped of the present invention, ia metltod of extradirig materials 
liom a produdng subterranean zone in a wellbore, at least a portion of the welibore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that Indudes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore each indudirtg 
one or nwre radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least me of the solid tubulars and the 
5 perforated tubulars within the wellbore. radlaHy expanding at least one of the perforated 
tubulars into intinrate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that Indudes a 
perforated cadng that, traverses the second subterranean zone, is provided that 

15 indudes nrieans for positioning one or more solid tubuters within the wellbore, the soltd 
tubulars traversing the first subterranean zone, means for positioning one or mom 
perforated tubulars within the wellbore each Induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventbng the passage of fluids firom the first 
subtenanean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
frorh a produdng subtenanean zone In a wellbore, at least a portion of the wellt)ore 
Induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for pc^ittoning one or more solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at teast one of the solid 
tubulars and the perforated tubulars witNn the wellbore, means for radblly expanding 
at least one of the perforated tiAHilars Into intimate contect with the perforated casing. 
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means for fluidicly coupling the solid tubulars with the casing, nneans for fluididy 
coupling the perforated tubutars with the solid tubulars, means for fluidicly isdating the 
producing sutrterranean zc^e from at least one other subterranean zone within the 
weiibore, and means for fluidicly coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. _ 

Acoordmg to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular mmiber induding one or more external seals, one or more pisrforated 

10 ' tubular members each Induding radial f>assages coupled to the solid tubular menfrt>ers, 
and one or more perforated tubular liners each Induding or^e or nwre radial passages 
coupled to the Merior surfaces of one or more erf the perforated tu|i>ular members, arid 
a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tutHilar liners are formed by 
a radial expansion proons performed within the wellbore. 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a seoond subtenanean zone In a wellt>ore is provided that 

20 includes positioning one or nnore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubuters within the wellbore, fiuididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to tt^ second subtenanean zone within the wellbore extemal to the 
primary sdid tubulars and perforated tubulars, pc^oning one or more perforated 
tubular Nners within the interfcx* of one or more of the perforated tubulars, and radially 
expanding and plastically defonming the perforated tutnjlar Hners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present Invention, a method of extracting materials 
from a produdng subterrartean zone In a wellbore. at least a portion of the wellbore 
induding a casing, Is provided that indudes positioning one or more solid tubulars 
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within the wellt)ore, positioning one or more perforated tubulars each induding one or 
wore radial passages within the welit)ore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidlciy 
isolating the produdng subtenranean zone from at least one other subtennanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng si^terranean zone, positioning one or nrK>re perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

Aooording to another aspect of thd present invention, a. system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

IS indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tiribulars traversing the first subterranean zone, means for posifioning one or more 
perforated tubulars each Induding one or inore radtel passages within the weillbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuters and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubuters and the solid tubuters, means for 
preventing the passage of fluids frbim the first subterranean zone to the second 
subterranean ame within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, means for positioning one or nrrare perforated tubular liners within 
the interior of one or nxxe of the perforated tubulars. and means for radially expanding 

25 and plastically deforming the perforated tubuter lirters within the interior of one or more 
of the perforated tubulars. 

Accordir^ to another aspect of the present invention, a system for extracting materials 
from a produchig subterranean zone in a wellbore, at teast a portion of the wellbore 
30 induding a casing, is provided that indudes nr>eans for positioning one or more solid 
tubulars )mth\n the welit>ore, means for positioning one or more perforated tubulars 
each Induding one or more radtel passages within the wellt)ore, the perforated tubulars 
traversing the produdng subtenBnean zone, means for radteily expanding at least one 
of the solid tubulars and the perforated tubulars within the vveHbore, means for fluididy 
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coupling the solid tubulars with the casing, means for flutdicty coupling the perforated 
tut>ulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone. 
5 means for positioning one or more perforated tut>ular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present inverition, an apparatus Is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seab, two or more perforated 
tubular members each induding radial passages coupled to the sdid tubiriar members, 
and one or more one^y valves for controHably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomied by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 . subtenranean zone from a second subtenranean zone having a plurality of producing 
zones in a wellbore is provided that indudes positioning one or moria solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean rone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone» nadiaHy 
25 expanding at least one of the solid tubulars and perforated tubulars virithln the vyellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within' the wellt)ore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to anotlier aspect of the present invention, a method of extracting material 
from a wellt)ore having a plurality of produdng subterranean zones, at least a portion of 
the weilbpre induding a casing. Is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore» the perforated tubulars traversing the 
produdng subtenanean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars vi^ the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isoteiting the producing subten^nean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zme, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

Aooording to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes nneans for positioning one or mm solid 

15 tubulars within the wellbore, the solid tubuleurs traversing the first subterranean zor>e. 
means for positioning one or more perforated tubulars each Indudlng one or nrxm 
radial passages vrithin the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars, means for positioning or>e or more 
perforated tubular liners within the interior of one or wore of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
weltt)ore induding a casing, is provided that irxiludes means for posittoning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
* least one of the sdid tubulars and the perforated tubulars within the wellt>orB, means 
for fluididy coupling the sdid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidiciy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidiciy coupling at least one of the perforated tubulars with the producing 
siriiterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
firom passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 • geothennal energy from a subterranean fonnalion containing a source of geolhermal 
energy is provided that includes a zonal isdatim assembly positioned within the 
subtenanean fbmnation including: one or more solid tubular membere, each solid 
tubular member including one or more extemal seals, one or more perforated tubular 
membere each including radial passages oou(ried to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the irtterfor stffeces of one or more of the perforated tubular mernbers, and 
a shoe coupled to the zonal isolation assembly. At least one of the sbDd tubular 
membere and the perforated tubular membere are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subtentinean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or nxm solid tubulars 
within the weillx>re, the solid tubulars traver^ng the first subterranean zone, positioning 

25 one or more perforate tubulare each including one or more radial passages within the 
wellbore. the perforated tubulara traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulara and perforated tubulara within the wellbore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the firat subterranean zone to the second subterranean zone 

30 within the wellbore extemal to the primary solid tubulara and perforated tubulara, 
positioning one or more perforated tubular llnera within the Interior of one or more of 
the perforated tubulare. and radially expanding and plastically defomting the perforated 
tubular linere within the interior of one or.more of the perforated tubulars. 
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According to another, aspect of the present Invention, a method of extracting 
geottienmal energy from a subterranean geothermal zone in a welibore, at least a 
portion of the welibore including a casing, is provided that includes positioning one or 
nfKxe solid tubulars within the vi^llbore, positioning one or more perforated tutxilars 

5 each including one or nriore radial pasisages within the welibore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the weflbore, fiuldidy coupling the solid 
tubulars with the casing, flutdidy coupling the perforated tubulars with the &otid 
tubulars, fluididy isolating the subtenaniean geolhemial zone from at least one other 

10 subterranean zone within the welibore, and fluididy coupling at least one of the 
perforated tubulars the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zohe from a second geothermal subterranean zone in a welibore Is 

15 provided that includes means for positioning one or more solid tubulars within the 
welibore, the solid tubulare traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or mors radial 
passages within the welibore, the pwforated tiibijdars traversing the second geothermal 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the welibore, nieans for fluididy coupling the perforated 
tubulars and the solid tLd>ulars, and rneans for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subtenranean zone within the 
welibore external to the primary solid tubular$ and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothennal energy from a subterranean geothemnal zone in a welibore. at least a 
portion of the welibore induding a casing, is provided that indudes means for 
positioning one or nrK>re solid tubulars within the welit)ore, means for positioniitg one or 
more perforated tubulars each iriduding one or more radial passages within the 

30 welibore, the perforated tubulars traversing the subtenanean geothermal zone, means 
for radiaHy expanding at least one of the solid tubulars and the perforated tubulars 
witWn the welibore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isolating the subterranean geothermal zone from at kiasX one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothermal zone. 

Acoording to another aspect of the present inventipn. an apparatus is provided that 
5 includes a zonal isolation assembly including: one or nK>re solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular nriembers each including one or mm radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assernbly. At least one of 
the solid tubular members and the perforated tubular members are fomried by a radial 
10 expansion process perfbnmed within the weHbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular member within the wellbore. 

According to another aspect of the present invention, a mettiod of isolating a first 
15 subtenanean zone from a second subtsrranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing tiie first subtenanean zone, positioning one or more perforated tubulars 
wittiin ttie weHbore each indudhg one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars wittiin the wellbore, fluididy coupling the 
perfected tubulars and the solid tubulars, preventing the passage of fluids frorh the 
first subteranean zone to the second subterranean zone wittiin the wellbore external to 
the solid tubulars and perforated tubulars, and deanlng materials from the radial 
passages of at least one of ttie perforated tubulars by further radial expansion of the 
25 perforated tubulars within ttie wellbore. 

Acoording to another aspect of ttie present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided tiiat indudes positioning one or more solid tubulars 
30 wtthin the wellbore, positionnig one or rnocs perforated tubulars wittiin ttie wellbore 
each Induding one or more radial passages, tt>e perforated tubulars traversing the 
produdng subtenranean zone, radially expandiiig at least one of the solid tubulars and 
the perforated tubulars wittiin ttie weflbore, fluldiciy coupling the solid tubulars with the 
oasing, fluididy ooupHng the perforated tubulars with the solid tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of Vhe perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weilbCHB. 

According to another aspect of the present invention, a system for isolating a finst 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positiontng one or more solid tubulars within the wellbore, the solid 
tubulars traversing thci first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore., 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore mtemal to the solid tubulare and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subtenanean zone in a wellbore. at least a portion of the weilbore 
including a casing, is provided that includes means for positioning one or more solid 

25 , tubulars within the weUbore, means for positioning one or more perforated tubulars 
within the weltbofB each including one or more radial passages, the perfcxated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, nr^eans for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluidicly Isolating the producing subterranean 
zone from at least one other subtenanean zone within the wellbore, means for fluidicly 
coupling at teast one of the perforated tubulars with the producing sut>terFBnean zone, 

and means for cleaning materials from the radial passages of at least one of the 

i 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brier Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the Isolation of subterraneari 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 • . Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the Injection of a 
fluidic material into the tubular support member 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion oone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the welibora. . 

Fig. 3 is a cross sectional iliustr$tk)n of an iUustrative embodiment of the exparKiable 
20 tubuiar memt>ersof the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Rg. 3. 

25 Fig, 5a is a cross sectionat illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectionai Illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defbrming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectionai iliustration of the expandable tubular member of Fig. 5b 
after forming thrsaded connections on the ends of the expandat)le tubular member. 
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Fig. 5d is a cross secUonai iltustration of the expandable tubular member of Fig. 5c 
after coupling seating nnembers to the exterior surface of the intemnediate unexpended 
portion of the expandable tubularmember. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-secttonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of ttie 
system for isoiaflng subtenmean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tutHdar members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentaiy cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic seating material. 

Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubyiar members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional DIustration of an embodiment of a method for 
coupling one of Vtre perforated tubular members of the system for isolating 
subterranean zones of Rg. 1 with a sum>unding perforated welibore casing. 

30 Fig. 13 is a fragmentery cross sec^cxial itiustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross secttonal illustration of an alternative emtxxiiment of the 
system for Isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional lilustratkm of an aNemative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothermai zone. 

Detailed Description of the Illustrative Embodinients 

10 An apparatus and method for isolating one or more subterranean zicmes from one or 
more other subtenanean zones is provided. The apparatus and method pemiits a 
producing zone to be isolated firom a nonprodudng zone using a combination of solid 
and slotted tubtriars. In the production mode, the teachings of the present disclosure 
may be used in combination wtth conventional, well icnown, production completion 

IS equipment and metixxls using a sertes of padcers, solid tubingi perforated tubing, and 
sliding sleeves, which will be iriserted into ttie disclosed apparatus to permit the 
commingling and/or isotetion of ttie subterranean zones from each otiier. 

Referring to Fig. 1, a weltbore 105 indudir^ a casing 110 are positioned in a 
20 subterranean fomnation 115. The subterranean formation 115 indudes a number of 
productive and non-productive zones, induding a water zone 120 and a tergeted dl 
sand zone 125. During exploration of tiie subterranean fonnation 115, the wellbore 
105 may be extendi In a well known manner to tiaverse the various productive and 
non-productive zones, induding Vt\B water zone 120 arKi the tergeted oil sand zone 
25 125. 

In a preferred embodiment In order to fluidiciy isdate the water zone 120 from ttie 
tergeted dl sand zone 125, an apparatus 130 is provided that indudes one or more 
sections of solid casing 135, one or more external seals 140, orte or more sections of 
30 perforated casing 145* one or more intenmediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodimente, ttie perforated casing 145 indudes 
one or more r»itel passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other nrtaterials 
from one end of the solid casing 1 35 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel miHs. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdally 
10 * available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connects. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connector^. The soHd casing 135 
may comfmse a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated cesings 145. 
The soTid casing 135 rray be coupled to the perforated casing 145 using any number of 
oonventionai commercially available processes such as, for example, welding, or 
slotted and expandat>le connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a prefened embodiment, the casing 135 includes one nriore valve members 160 for 
controlling the flow of fluids and other materials within the interior region the casing 
135. In an altemative embodiment, during the production mode of operation, an 
intemal tubular string with various anrangements of padc^rs. perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenranean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of oonventionai commercially available mettKXls. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>et¥veen the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of conventional conrvnerdalty available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 orepoxy; In a preferrBd embodinient, the seals 140 comprise Sjto^ 

available from. Halliburton Energy Services. The perforated casing 145 permrte fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this mannw, oil and gas may be produced from 
a producing subtenraniaan 2one within a subtenanean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a (mfenred embodiment, the perforated casing 145 
comprises expandabte slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a parUculariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sahdscreen tubular casing available from Petrdtne in Aberdeen, 

15 Scotland. 

Tlie perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupted to the solM casing 135 using any number of 
conventional commercially available processes such as, (or exarrvle, welding, or' 
20 sbtted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 Is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional oormnercially available processes such 
as, for exampte, welding or expandabte solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The test perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional oommerciaHy avaitebte processes such as, for exampte, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the test perforated 
casing 145 is coupled to the shoe 1 55 by an expandabte isolid connector. 

25 



In an alternative embodiment the shoe 155 is couplecl directly to the last one of the 
intennnediate solid casings ISO. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
weilbore 105 by expanding Jthe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weilbore 105. the perforated casings 145 may be 
expanded in a radial direcUon using any number of conventional comnierdatly available 
processes. 

10 

The intermediate solid casing 150 pentiits fluids and other materials to pass between 
adjacent perforated casings 145. The intemriediate solid casing 150 may comprise 
any ruimber of conventional oommerdaliy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred enA>odlment, the intemnediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intemnediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any nuniber of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment the intermediate solid casing 1 50 is coupled to the perforated 
casing 145 by expandable solid connec^ra. The intermediate solid casing 150 may 
comprise a plurality of such intemiediate solid casing 1 50. 

25 

In a preferred embodiment, the each intermediate solid casing 150 indudes one nfu^ 
valve membere 170 for controlling the flow of fluids and othw materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mo6e of operation, an Internal tubular string with 
various arrangements of packere, perforated tuUng. sIMIng sleeves, and valves may be 
emptoyed within the apparatus to provide various opttons for commingling and isolating 
subterranean zones firom each other while providing a fluid path to the surfooe. 
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In a particularly preferred embodiment, the interrr^diate casing 150 is placed into the 
wellbore 105 by expanding the intermediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 conrvnerdally available nnidthods. 

In an alternative embodiment, one or more of the intermediate solid casings 150 miay 
be omitted. In an aitemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 1 50. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a welU^ore such as» for example, cement filled shoe, or an aluminum or 
15 oomposfte shoe. In a preferred embodiment, the shoe 150 comprises an aluirilnum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity producfion and exploration tools. 

20 In a particularly prefenBd embodiment, the apparatus 130 includes a plurality of solid 
caslngd 135, a plurality of seals 140, a plurality of perforated castr^s 145» a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each ^th one or more valve members 
160, n perforated casings 145, n-1 intemiediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand rone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid cdsings 150 with valve noembers 170 permits isolated sections of the 
zone 125 to be selectively isolate for production. The seals 140 permit the zone 125 
to be fluidldy Isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluidldy Isolated from each other. In this manner, the 
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apparatus 130 permits unwanted artd/or non-productive subterranean zones to be 
fiuididy isolated. 

In an altematlve embodiment, as wM be recognized by persons liaving ordinary skill in 
5 the art and also having ttw benefit of the present disclosure, during the production 
mode of operation, an bitemal tubular string with various anangements of packers, 
perforated tubbtg. sikling sleeves, and valves may be emptoyed within the apparatus to 
provide various opttons for commingling and isolating subterranean zones from each 
other while provMing a fluM path to the surface. 

10 . 

In several aKemative en4)odim«its. the solM casing 135, the perforated casings 145, 
the intenmediate sectkxis of solU casing 150, and/or the soHd shoe 155 are radially 
expanded and plasttoalty deformed within the welibore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disctosed in one or more of 

15 the followfng: (1) U.S. patent appDcation serial no.. 09^,139. attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent applicatton serial 
ho. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
applicatkm serial no. 09/440.338, attomey docket no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent applicatk>n serial no. 09/523,460, attomey docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent appticatton serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent appiteatton serial 
no. 09/588,946, attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 appiteatton serial no. 09/559.122. attonray docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provlstonal patent application serial no. 
60/162.871. atton^ docket no. 25791.27. filed on 11/1/1999. (12) U;S. provisional 
patent applkstton serial no. 60/154.047. attorney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provlstonal patent applicatkm serial no. 60/159.082. attomey 
docket no. 25791.34. filed on 10/12/1099. (14) U.S. proviskNial |»tent appltoatton serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent applicatkm serial no. 60/159.033. attorney docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provlstonal patent appncatton serial no. 60/212.359, attorney 
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docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221.443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221.645. attorney 

5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. pro>^ional patent application serial 
no. 60/233.638. attorney docket no. 25791 .47, filed on 9/1 8/2000. (21 ) U.S. provistonal 
patent applteatiqn serial no. 60/237.334. attorney docket no. 25791.48, filed on 
10^2/2000. (22) U.S. provistonal patent application serial no« 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

1 0 no. 60/262.434, attorney docket na 25791 .51 , filed on 1/17/2001 ; (24) U.S. provisional 
patent appHcatton serial no. 60/259.486, attoniey docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740, attonney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal patent appltoatton serial no. 
60/313,45i3, attorney, docket no. ^5791 .59, filed on 6/20/2001; (27) U.S. provistonal 

15 patent appltoation serial no. 60/317,985,. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provistonal patent applicatton serial no. 60/318,386, ationiey docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S. utility patent appHcatton serial no. 
09/969.922, attorney docket no. 25791 .69, fited on 10/3/2001 . the disclosures of which 
are incorporated herein by reference. In an exemplary enribodiment. the radial 

20 clearances betM^en the radially expanded solkJ casings 135, perforated casings 145, 
intermediate secttons of solid casing 150, and/or the solid shoe 155 and the wellt>ore 
105 are eliminated thereby eliminating the annulus between the solto casings, the 
perforated casings 145, the Intemiediate sections of solto casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this manner, the opttonal need for filling the annulus 

25 with a filler material such as, fbr example, gravel, may be eliminated. 

Refening to Figs. 2a-2d, an illustrative embodinrient of a system 200 for isolating 
subterranean formattons includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support nrtember 202. in an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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docket no. 25791 .36» filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applicatk>n serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221.645, attorney 

5 docket no. 25791.46, fHed on 7/28/2000, (20) U.S. provisknial patent application serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provistonal 
patent applteation serial no. 60^7,334. atiorrtey docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent applicatton serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional 
patent applicatton serial no. 60/259,486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provlskNial patent application serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applk:atk>n serial no. 
60/313,4Si3. attorney, docket no. 25791.59, filed on 8/20/2001; (27) U.S. provistonal 

15 patent applteatlon serial nq. 60/31 7,985» attorney docket no. 25791.67. filed on 
9/8/2001; (28) U.S. provistonal patent applicatkm serial no. 60/318.386, attorney docket 
no. 25791.67.02. fBed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969.922. attorney docket no. 25791.69. filed on 10/3^2001. the disclosures of which 
are incorporated herein by reference. In an exemplary enfibodiment, the radial* 

20 dearanoes l)etween the radially expanded solkl casings 135, perforated casings 145. 
intermediate secttons of sdid casing 150. and/or the solkl shoe 155 and the weiit)ore 
105 are eliminated theretiy ellminattng the annulus between the solkJ casings, the 
peribrated'caslngs 145, the intermediate secttons of solM casing 150, and/or the solkl 
shoe 155 and the wellbcxe 105. In this manner, the optk>nal need for filling the annuhis 

25 with a friler material such as. for example, gravel, nnay be eliminated. 

Refening to Figs. 2a-2d, an Illustrative embodiment of a system 200 for isolating 
subtenanean formattons includes a tubular support member 202 that defines a 
passage 202a. A tubular expansk>n cone 2i04 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. in an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 208 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular meniber 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e ooupled to the exterior surface of the unexperuled 
intermediate portion. In an exemplary emt>odiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexperKled intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular mendoer 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is ooupled 
to the other pre-expanded end 206d of the first expandable tubular nfiember 206 by a 
conventional threaded connection. Another end 210c of th^ slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular merriber 212. The second expandable tubular member 214 
further includes an unexpended intemiediate portion 214c, anottier pre-expanded end 

20 214d, and a sealing member 214e coupled to the extertor surface of the unexpended 
intemiediate portion. In an exemplary embodinnent. the inside and outside diameters of 
the pre-expanded ends. 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the ur>expended Intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre^xpanded end 214d of the second exparKiat>le tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passiage 220b is coupled to the other 
end 218c of the slott^ tubular member 216. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surfaoe of the 
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unexpended intermediate portion, in an exerrtptary emt>odiment. the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expdndat>le tubuiar 
memt>er 220 are greater than the inside and outside diameters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a» 206d. 214a, 214d, 220a and 220d, of the expandable tubuiar members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several eixemplary ernbodiments, the sealing members, 206e, 
214e, and 220a, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the welit>ore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members , having threaded end connectiohs suitable for 
use In an oil or gas well, an underground pipelirie, or as a structural support, in several 
aKemaUve embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fiuidic materials 
20 such as, for example, oH. gas and/or water from or into a subterranean fonmaUon. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.* The borehoto 224 may be 

25 positioned in any orientatioh from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member arKi tutiular expansion cone 204 relative to 
one or more of the expandable tubular memt>ers. 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment as illustrated in Fig. 2b, a fiuidic material 228 is Vhmi 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages. 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticaily deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intemnediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surface of the weUbore casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intemnediate portion 206c of the expandable tubular member 208 is also thereby 

15 anchored to the weNbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plasticany deformed and radially expanded off of the tapered 
exiemal surface 204b of the tubular expsralon cone 204, the tubular expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
nrwnber 202. As a result, the second and third expandable tubular members. 214 and 
220, are radially expanded and plastically defonned off of the tapered exiemal surface 
204b of the tubular expansion cone 204. In particular, the Intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and ptastlcalty defomie^ off of the tapered external surf^ 204b of the 
tiAuIar expansion cone 204, As a result, the sealing member 214e engages the 
intericw surface of the wellbore 224, Consequently, the radially expanded Intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weybore224. In an exemplary embodlrnent, the radially expanded interrnediate port^^ 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthennore. the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wtth the pre-expanded end 220a of the third expandable tubular member 
220. Hnally, the continued appHcatlon of the upward force to the tubular member 202 
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20 



will then radially expand and plastically deform the third expandable tutnilar memtjer 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defomied off of the tapered 
external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intemiediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate porUon 220c of the third expandable tubular member 220 is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly Isolated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic defonmation of the third expandable 
tubular menfiber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre^xpanded 
portions. 206c 214c and 220c of the expandable tubular members. 206. 214, and 
220, respectively, are radially expanded and plastically defbnned by the upward 
displacement of the tubular expansion cone 204. As a result, the seaUng members. 
206e. 214e. and 220e. are displaoed in the radial direction into engagement with the 
weilbore 2^4 thereto coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular members. 210 and 212. the expandable tubular nnember 214, the slotted 
tubular members. 216 and 218, and the expandable tubular member 220 to the 
25 wellbore. Furthemrwe. as a result, the connections between the expandable tubular 
members. 206. 214. and 220. the shoe .208, and the slotted tubular members, 210, 
212. 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220, and the slotted tubular members. 210. 212. 216. and 
30 218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several attamativa embodinnents, the oonventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular rnembers. 206, 214, and 
220, and the slotted tubular numbers, 210, 212. 216, and 218. 

Furthermore, in the system 200, the slotted tubular nrtembers 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the intemiediate non pra-expanded portions. 206c, 214c, and 
220c of the expandable tubular members, 206, 214. and 220. respectiveiy, are radially 
expanded and plastically defomned, the slotted bibular members, 210. 212. 216. and 
218 can be conventional slotted tubular ntembers thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intemrt^iate non 
pre-expanded portions, 2p6c. 214c. and 220c, of the expandable tubular members. 
206. 214, and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular numbers. 210, 212, 216, and 218 
can be much greater than the number and length ctf the expandable tubular members, 

IS In an wmimptat)/ embodinrient, the total length of the intennediate non pre-e)q>anded 
portions. 206c 214c and 220c. of the expandable tubular members. 206, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members, 
210. 212. 216. and 218. is approximateiy 3800 feet Consequently, in an exemplary 
embodiment, a system 200 ha\dng a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radlarily expanding and plasticaily deforming a total length of only 
approxinriately 200 feeL 

Furthennofe, the sealing members 206e, 214e, and.220e, of the expandable tubular 
members, 206, 214. and 220. respectively, are used to couple the expandable tubular 
25 members and the sl(Mted tubular members. 210. 212, 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable tubidar members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the systern 200 within the wellbore. 

30 

In an exemplary embodinwnt. the pre-expanded ends. 206a. 206d, 214a. 214d. 220a. 
and 220d. of the expandable tubular members. 206, 214. and 220. respectively, and 
the slotted tubular members, 210, 212, 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radtal 
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expanston, the intermediate non pre-expanded portions, 206c. 214c, ahd 220c. of the 
expandable tubular members, 206. 214, and 220, respeCBvely. have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions. 206c 214c and 220c of the expandable tubular members. 206, 
214, and 220. are equal to 7.675 inches; and the wedbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a. 214d. 220a. 

10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular nnembers, 210. 212. 216, and 218. have outside diameters and wall 
thicknesses of 4.500 Inches and 0.2S0 inches, respectively; prior to. the radial 
expansion, the inbrmadiate non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members, 206. 214, and 220. respectively, have outside dtameters 

15 of 4.000 inches; the slotted* tubulai' members. 210. 212. 216, and 218, have Inside 
diametors of 4.000 indies; after the radial expansion, the Inside diameters of the 
Iritemwdiate portions. 206c, 214c and 220c of the expandable tubular members. 206, 
214. and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
or 4.882 Inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
nwterlals such as,, for example, oil, gas. andfor water Into or from the sublenanean 
formation 226b. 

25 Refenlng now to Fig. 3. an exemplary anbodfment of an expandable tubular member 
300 wili nov* be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba. a first 
tapered portion 300c an Intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preliBrably includes an intermediate sealing member 300g that Is 
coupled to the exterior surface of the Intermediate portion 300d. 

In an exemplary ennbodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available materials such as, for example, OitTield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 in an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthenmore. in an exemplary embodiment, the 
interior region 300a of the tubular member Includes a first inside diameter Di. an 
inteimedlate inside diameter Dint, and a second inside diameter Dj. in an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 • In an exemplary embodiment, the first and second Inside diameters, Di and O2. are 
greater than the intemiediate in^de diameter l^mr. 

The first end 300b of the tubular member 300 is coupled to the intemiediate portion 
300d by the first tapered portion 300c, and the seoorMj end 3t00f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the. first and second ends. 300b and 
300r. of the tubular member 300 Is greater than the outside diameter of the 
intemwdiate portion 300d of this tubular member. The first and second ends, 300b and 
300f, of the tubula- member 300 include wall thicknesses. ti and tj. respectively, in an 

20 exemplary embodiment, the outside diameter of the Intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tun- 

25 In an exemplary embodiment, the wall thicknesses ti and ts are substantially equal in 
order to provide substantially equal burst strength for the first and second ends. 300a 
and 300f, of the tubular member 300. in an Exemplary embodiment, the wan 
thicknesses, ti and tj, are both greater than the wall thickness tg«r in order to optimally 
match the burst strength of the first and seoond ends. 300a and 300f, of the tubular 

30 member 300 with the intennediate portion 300d of the tubular member 300. 

In an exemplary embodiment the first and second tapered portions, 300c and 300e. 
are inclined at an angle, a. relative to the tengltudinal direction ranging from about 0 to 
30 degrees m order to optimally facflitate the radtal expanston df the tubular member 



36 



300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a snrKWth transition Iwtween the first and second ends, 300a and 300f, 
and the intemiediate portion 300d. of the tubular member 300 in ortter to minimize 
stress corwentrations. 

5 

The intermediate sealing member 300g coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intennediate sealing member 300g seals the inteifaoe between the intemiediate 
portion 300d of the tubular member 300 and the interior surface of a welibore casing 

10 305. or other preeidsting structure, after the radial expansion and plastic delbrrna^ 
the inlBmnediate portion 300d of the tubular member 300. In ah exemplary 
embodftnent. the intermediate seafing member 300g has a substantialiy annular cross 
sectfon. In an exemplary embedment, the outside diameter of the intemnediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and SOOT, of the tubular member 300 in order to optimally protect the 
intemwdiata sealing member 300g during placement of the tubular member 300 within 
the weflbore casings 305. The intemiediate sealing member 300g may be tabricatod 
finom any number of oonventipnal oommerdally avaiable matailals such as, for 
example, thennoset or thermoplastic polymers. In aii exemplaiy embodirnent, the 

20 intemiediate sealing member 300g is fabricated from thennoset polymers in order to 
optimally seal the radially expand«l intemiediate portion 300d of the tuttular member 
300 with the weilbore casing 305. in several aHemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the weilbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediato potion 

25 300d of the tubular member 300 to the weilbore casing. 

Refening to Figs. 4. and 5a to 5d. in an exemplary embodiment, the tubular member 
300 is fbmied by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member In 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non^xpanded intermediate portion of the tubular member in step 425. 
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A5 illustrated in FIG. 5a. in step 405, both ends. 500a and 500b. of a tubular nr^ember 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b, 
of the tubular member 500 include the wall thidcnesses t, and tj. The Intennedlate 
portion 500c of the tubular member 500 indudes the wall thickness t*NT and the interior 
diameter Dm^ In an exemplary embodiment, the wall thicknesses t, and t2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. in an exemplary embodiment, the wall 
tMcknesses ti and U are both greater than the wall thickness Iimt in order to provide 
burst strength that is substantially equal along the enttre length qf the tubular member 
500, and also to optimally fadlttate the fbnmatton of threaded oonnecttons.in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b, in steps 410 and 415. both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventior^ll radial expanskm methods, and. 
then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and SOOb, of the tubular member 500 indude the Interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to pix^vMe a burst strength that Is substantially equal. In 
an exemplary embodiment, the ratto of the interior diameters Di and D2 to the interior 
diameter Dm ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relattonship between the wall thteknesses t,. t2, and t,NT 
of the tubular member 500; the inskle diameters Di, D2 and Dint of the tubular member 
500; the Inside diameter D^Mm of the weRbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Doon« of the 
expansion cone that will be used to radially expand the tubular member 500 within the . 
wellbore casing Is given by the foltowing expression: 




where ti - 12; and 
Di = D2. 

By satisfying the relatbnship given in equatkm (1), the expansion forces placed upon 
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the tubular memt)er 500 during the subsequent radial expansion process are 
substantially equalized. More ger)erally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for ttie tubular member 500 for subsequent 
radial expansion and plastic defbnnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As ifluslreted in FIG. Sc. in step 420. conventional threaded connections, 500d and 
SOOe. are formed in both expanded ends. 500a and 500b. of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and SOOe, are provided 
10 using cbnventionat processes for fomiing pin and box type threaded conriectibns 
avaiiiaUe from Aiias-Bradfbrd. 

As Uluslrated in F^. 5d. in step 425. a sealing member 500f is then applied onto the 
outside diameter of the non-exp9nded intermediate portion 500c of the tubular menrd)er 

15 500. The sealing member SOOf may be applied to the outside dianrteler of the non- 
expanded intemiediate portion SOOe of the tubular member 500 using any number of 
conventional oommen:iaOy available methods. In a prsfbrred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intemriediate portion 500c of the 
tubular member 500 using oommerdaHy available chemical and temperatore resistant 

20 adhesive bonding. 

In an exemplary embaJiment. the expandable tubular members, 206, 214, and 220. of 
the system 200 are si^stantially identical to, and/or Incorporate, one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular mentbers 206. 214, 220, 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 61 5. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surfeca 625. The first conical outer 
sufaoe 620 includes an angle of atlacK Oi and the. second oonical outer surfece 625 
Includes an angle of attack oa. in an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack 02. In this tnanner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c. 220c. 300d. and 500c, 
of the tubular mernlwrs. 206, 214, 220, 300. and 500. and the second conical outer 
surface 525 optimally radially expands the pre-e>q}anded first arKi second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members. 206, 214, 220. 300 and 500, In an exemplary embodiment, the first 
conlcai outer surface. 620 includes an angle of attack Oi ranging from about 8 to 20 
disgrees. and the second conical outer surfece 625 Includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastteally 
10 defbim the tubular members, 206. 214. 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfeces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the exp8n8k)n cone 600. 

15 Refentng to Fig. 7, another exemplary embodiment of a tubular expanston cone 700 
defines a passage 7d0a and incltides a frorit end 705. a rear end 710. and a radisrf 
expansion section 715. In an exemplary mibodiment, the radial expanston sectkMi 715 
fridudes an outer swface having a substantially parabolic outer profile thereby 
providing a paraboMd shape. In this manner. Vhe outer sitfface Of the radial expanston 

20 sectton 71 5 provktes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansk>n oone 700 to a minimum at the rear end 710 of the 
expanskm cone. The parabolte outer profile of the outer surface of the radlaf 
expanskm sectton 715 may be formed using a plurality of adjacent discrete conical 
sedkMis and/or using a continuous curved surface. In this manner, the region of the 

25 outer sgrface of the radial expansion sectkm 71 5 adjacent to the front end 705 of the 
expand cone 700 may optimally radially expand the intennediate portions, 206c, 
214c, 220c 300d, and 500c, of the tubular members, 206. 214. 220. 300. and 500, 
while the regton of the outer surface of the radial expanston section 715 adjacent to the 
rear end 710 of the expanston cone 700 may optinnally radially expand the pre- 

30 expanded first and second ends. 208a and 206d, 214a and 214d. 220a and 220d. 30(») 
and 300f, and SOOa and 500b, of the tubular members, 206, 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolto profito of the outer surface of the radial 
expansion sedton 715 Is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 706 of the expanston cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from at)out 
• 4 to 15 degrees: 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
substantially Identical to the expansion cones 600 or 700, and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several aNemative embodiments, the teachings of the apiiaratus 130, the system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an altemative embodiment, convenlional temperature, pressure, 
and flow sensore. 802. 804. and 806. respectively, are operably coupled to the 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and flow 
sensors, 802, 804. and 806, respecUyely. in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the tehtpeiature. 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational emdency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utili^ by the controller 810 for controliing the 
operation of the flow contfol valves 160 as a function of the operating temperature, 
pressure, and flow rates within tt>e perforated tubular members 145 are oonventionaL 

Refening to Fig. 9, in an altemattve en>bodiment. a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 
plastically deforming the solid tubular member hito engagement with the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application sertal no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, (3) U.S. patent applicatton serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/1Q«000, (4) U.S. patent appiteation serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.8. patent applicatton serial 
no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatton serial no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 



41 



(7) U.S. patent application serial no. 09/511.941, attorney docket no, 25791 .16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791.23.02. filed on 4/26/2000,^ (10) PCT patent application serial 
5 no. PCTAJSOQ/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provlsionai patent application serial no. 60/162.671 , attorney docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent application serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 proviskinai patent appHcatkin serial no. 60/159.039, attorney docket no. 25791.36. filed 
on 10/12/1999, (15) U.S. provlsionat patent application serial no. 60/159.033. attorney 
docket no. 25791 .37, filed on 10/12/1999. (16) U.S. provisional patent applh»tion serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent applicatton serial no. 60/165.228. attorney , docket no. 25791.39. .filed on. 

IS 11/12/1999. (18) U.S. provistonal patent appiicatton serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provistonal patent appltoatton serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonal 
patent appiicatton serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provistonal patent appltoatton serial no. 60/237,334. attorney 

20 docket no. 25791 .48. fited on 10C«!000. (22) U.S. provisional patent appiicatton serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent applteatton serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonal patent appiicatton serial no. 60/259.486, attorn^ 
docket no. 25791.52. fHed on 1/3/2001; (25) U.S. provlsionai patent appiicatton serial 

25 no. 60/303.740. attorney docket no. 25791.61. filed on 7/8/2001; (26) U.S. provistonal 
patent application serial no. 60/313.453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent appiicatton serial no. 60/317,985. attorney, 
docket no. 25791.67, fited on 9/6/2001; (28) U.S. provistonal patent appltoation serial 
no. 60.318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial ho. 09/969,922. attorney docket no. 25791.69, filed on 
10/3/2001. ttw disctosuTBS of wtitoh are Incorporated herein t>y reference. In ttvs 
manner, the sdW tulMilar memtw 906 fliridicly seals ttie radial passages fbnned in tt>e 
perforated tulxjlar member 145 thereby prBventir>g the passage of flutoic materials 
and/or fomnatton materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 ha\Hng one or wore radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface betvveen the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 Is then 
injected Into the radial openings in the one perforated tubular member 145. The 

10 sealing membera 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenabto fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altemaflva embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular membera 145 of the apparatus 130 are radially expanded and plastically 

20 deformed Into contact with the sunrounding fonmation 125 thereby compressing the 
sunounding fonmation. In this manner, the surrounding formation 125 Is maintained in 
a state of compression thereby stabilizing the surrounding fbmiation, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonrriation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. * In thte manner, 
partides lodged in the radial openings in the perforated tiibular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the fonmation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonned into contact witti tt)e surrounding fonnation 
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125, thereby coupling the perforated tubular menrAer 145 to the surrounding fonnatlon. 
an impulsive load is applied to the perforated tubular member. The impulsive load nnay 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transfen^d to the surrounding formation 125 
5 thereby compacting arKl/or slurrifying the surrounding fonration. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced; 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore c^ing 1205 having 
one or more perforatfons 1210 Is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular menlbers 145 of the apparatus 130 are radially 
expanded and piasticaliy defonned Into contact with the wellbore casing 1205 thereby 
compressing the sunrounding fomiation 125. In this manner^ the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the sunrounding 

15 formation, reducing the flow of loose particles from the surrounding fbnmation into ttie 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the surrounding fomiation. 

in an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy Irito ttie fonnaflon 125. In tius manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings ttiereby enhancing the subsequent recovery of 
hydrocart>ons from the fomnation 1 25. 

25 in an a!temath/e embodiment, after ttte perforated tubular member 145 has been 
radially expanded and plastically fomied into contact witti ttie wellbore casing 1205, 
tiiereby coupling the perforated tubular member 145 to ttie sunounding fonnation, an 
impulsive load is applied to ttie perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying ttie load to Vhe end of the 

30 apparatus 130. The impulsive load is then transferred to ttie sunrounding formation 125 
thereby compacting and/or slunifying tiie surrounding fonnation. As a result, the 
recovery of hydrocart)on8 from ttie fonnation 125 is enhanced. 
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Referring to Rg. 13. in an alternative embocfiment one or more perforated tubular 
members 1305 are oouf^ to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular member Into engagement 
wtfHh the perforated tubular memb«- in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent application serial no. 09/454,139, attamey docket no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent applfcatfon serial 
no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appiteatkx) serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.8. patent applkatton serial no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent appNcatton serial no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2«4/2000. (8) U.S. patent applteatton serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent applicatk>n serial 
no. 09«59.122. attorney docket no. 25791.23.02. filed on 4«6«000, (10) PCT patent 
applicatkm serial no. PCT/U800/18e35. attorney docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. pioylskMial patent appllcatwn serial no. 60/162,671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provistonal patent applteatk)n serial no. 
60/154.047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent applicatkm serial no. 60/159.082. attorney docket no. 25791.34, fltod on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159.039. attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicatton serial 
no. 60/159,033, attorney docket no. 25791.37. filed on 10/12/1999. (16) U.S. 
provistonai patent application serial no. 60/212.359. attorney docket no. 25791,38, filed 
on 6/19/2000, (17) U.S. provistonai patent applicatton serial no. 60/165.228, attorney 
docket no, 25791.39, fited on 1 1/12/1999. (18) U.S. provistonai patent applicatton serial 
no. 60/221.443, attorney docket no. 25791.45, fried on 7/28/2000. (19) U.S. provisional 
patent applicatton serial no. 60/221,645, attorney docket no. 25791.46. filed on 
7/28/2000, (20) U.S. provistonai patent applicatton serial no. 60/233,638. attorney 
docket no. 25791.47. fited on 9/18/2000, (21) U.S. provisional patent applicatton serial 
no. 60/237,334, atlomey docket no. 25791.48. fited on 10/2/2000, (22) U.S. provistonai 
patent appltoatton serial no. 60^70,007, attorney docket no. 25791.50. fited on 
2/20/2001; (23) U.S. provistonai patent appltoafion serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303.740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. proviskxial patent applicatton serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 8/2i0/2001; (27) U.S. provisional patent applteation serial no. 
60^17,985. attorney dock^ no. 25791.67, filed on 9/6/2001; (28) U.S. provilsional 
patent application serial no. 60/318.386. attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922. attorney docket 
no. 25791.69. filed on 10/3/2001. the disckisures of whteh are bicorporated herein by 
10 reference. In this marmer. the perforated tutNilar member 905 modifies the flow 
characteristics of the peribrated tubular member 145 ttiereby permittirig the operator of 
the apparatus 1 30 to modify ttw ovmril flow characteristics of the apparatus. 

in an alternative embodiment, as Hluslrated in Fig. 14, a one^y valve 1405 such as, 

1 5 for example, a check valve fluididy couples the Interior of a pair of adjacent perforated 

tubular members. 14Sa and 145b, ttiat extract hydrocarbons from oonespondlng 

subterranean zones A and B. In tills manner,, if zom B becomes depleted, 

hydrocarbons that are being extracted from zone A will not flow into ttw depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15. the apparatus 130 is used to 
extract geothermai energy frwn a targeted subterranean geothermal zone 1 505. in ttiis 
manner, the operational effidency of the extraction of geothermal energy is significantiy 
enhanced due to the Increased internal diameters of ttte various radially expanded 
25 elements of tiie apparatus 130 tiiat permit greater volumetric ftows. 

In an alternative embodiment, ttie perforated tubular members. 145. 210. 212, 216. 
218, and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of furtiier radial 
30 expanston required to dean ttie radial passages of the perforated tubular members 
145. 210. 212. 216. 218, and 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descrfl)ed ttiat indudes a zonal isolation assembly induding 
one w rnore soHd tubular members, each saM tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intenmedlate solid tubular member Including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mors valve members for controlling the flow of fluidlc materials between the tubular 
members. In an exemplary embodiment, one or more of the intennecliate solid tubular 
membm Include one or more valve members. 

10 

An svqMratus has also been described that indudes a zonal isolation assembly that 
includes one or more primary solid tubulars. each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tut)uiars, and n-1 Intemnediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediale solid tubular including one or more external 
annular seals* and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that Includes positioning one or more primary soHd 

20 tubulars within the weilbore, the primary solid tubulars traversing the first subten^nean 
zone, positbning one or more perforated tubulars within the weilbore, the perforated 
tubulars traversing the second subtennanean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first ^ubtenanean zone to the second subterranean zone within the wetlbore exiemal to 

25 the solid and perfora^ted tubulars. 

A method of extracting materials from a produdrig subten^nean zone in a weilbore, at 
least a portion of the weilbore Including a casing, has also been described that indudes 
petitioning one or more primary sdid tubulars within the weilbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the weilbore, the perforated tubulars traversing the produdng subten^nean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean axie 
within the weBbore, and fluididy coupKng at teast one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodinient, the niethod further 
Includes controllably fluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subterranean fbnnation Including 
a wellbore. a zam\ isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or niore external seals, and one or more perforated tubular members coupled to 
the soHd tubular members, and a shoe positioned within the weHbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomned by a radial expansion process perfbmied within 
the wallbora. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intemnediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each Intermediate solid tubular member 

15 including one or nK>re external seals, wtierein at least one of the solid tubular 
members, the perforated tubiilar members, and the intennediate sdid tubular members 
are fbnmed by a radial expansion process perfomied within the wellbore. In an 
exempt embodiment, the »nal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary ehnbodiment one or more of the 
intermediate solid tubular members include one or more valve members for oontroiling 
the ftow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subtenanean formation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
• or more primary solid tubulars, each primary solid tubular Including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n*1 intermediate solid tubulars coupled to and interieaved among the 

30 perforated tubulars, each Intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubuiars, the perforated tubulars. and the intermediate soKd 
tubulars are fonmed by a radial expansion process perfonmed within the wellbore. 
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A method of isolating a first subterranean zone from a second subten^nean zone in a 
wellt)ore has also t>een described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tiiujiars and the primary solid tii)ulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the weilborB, the perforated tubulars traversing the 

15 producing subterranean zone, radlaHy expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
soUd tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fiuidicty isolating the producing subterranean zone from at least one 
other subterranean zor^e within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subtennanean zone, in an exemplary 
embodiment, the method further Includes contrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fonmation induding 
25 a weilbors, a zonal Isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore, each solid tubular memt>er 
induding one or more external seals, and n-1 perforated tubular menrri)ers petitioned 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assenr^ly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular membm. In an exen^lary embodiment, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 



A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tut>ulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
welRx>r6, the perforated tubulars traversing the second subterranean zone, means for 
fiuidicty coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and the 

10 pirated tubulars. 

A system for extracting materials from a producmg subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary soHd tubulars within the wellbore, means for 

15 fluididy coupling the primary.solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least me other subterranean zorie within the weHbora, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluididy decoupling at least one of the perforated tubulars ffom at least one other of the 
perforated tubulars. 

25 A system for isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
prirnary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for petitioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing ttie second subterranean zone, means for 

30 radially expanding at least one of the primary sdid tubulars and perforated tubulars 
within the weiltx>re, means for fluididy coupling the perforated tubulars and the primary 
solid tutMiiare, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welltx)re extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portion of the weilbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubutars within the weilbore, means for 

5 positioning one or more perforated tubuiars within the weilbore, the perforated tubulars 
traversing the prcxiucing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the weilbore, means for 
fluldicly coupling the primary solid tubulars with the casing, means for fluidlcly coupling 
the perforated tubulars with the solid tubulars. means for fluldicly isolating the 

10 • producing subtenranean zone from at least one other subtenranean zone within the 
wenbore. and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterranean zone, in an exemplary embodiment the system further 
includes means for controllably fluldicly decoupling at least one of the perforated 
tubulars from at teast one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a weilbore has also t>een 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
cbupted to an end of the tubular support member and oomprising a tapered end^ a 

20 tubular liner coupled to and supported by the teperad end of the tubular expansion 
cone, and a shoe defining a valvule passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubuter members that each 
include a tubular body comprising an Intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intenmedlate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to ttie expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wail 
thidmmses of the first and second expanded end portions are greater than the wall 

30 thickness of the intenmedlate portion. In an exemptery embodiment, each expandabte 
tubular member further indudes a first tubular transitionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary member coupled between the second expanded end portion and the 
intemiediate portion, wherein the angtes of ihdinatton of the first and second tubular 
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transitionary members relative to the intemiediate portion ranges from atKXJt 0 to 30 
degrees, in an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions, in an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions Is substantially equal tb the 
burst strength of the Intermedteite tubular ^cXbn. In an exemplary embodiment, the 
rsrtto of the inside diameters of the first and second exparlded end portions to the 
interior diameter of the intemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicKnesses ti, t2. and tiNT 

10 of the fvst expanded end portion, the second expanded end portion, and the 
intermediata portion, respectively, of the expandable tubular members, the inside 
diameters Di. O2 and Dmt of the first expanded end portion, the second expanded end 
portion, and the intermediate portion. rsspecUveiy, of the expandable tubular members, 
and the inside diameter Dmom of the mWban casing that the expandable tubular 

15 member will be Inserted into, and the outside diameter D«ow of the expansion cone that 
will be used to radially expand the expandable tubular member within the wetlbore Is 
given by the following expression: 

wherein ti s tj; and wherein Dt « Da. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone incl.ude8 a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle cif attadc of the adjacent discrete tapered 
sections increase in a continuous manner from one end of tlie tubular expansion cone 
to the (H^posite end of the tubular a^ansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the paraboidd body 
' Increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular irrambers; and wherein the other tubular members are 
interleaved among the expandable tubular menrti)ers. 

30 

A method of Isolating subtenanean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner wHMn the wellbore, and radially 
expanding one or more discrete portions of the tubular Hner bito engagernent with the 
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wellbore. In an exemplaiy embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material Into the tubular liner, and wherein the remaining 
ones of the discrete portion? of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining oms of the discrete portions of the tubular liner, 
in an exemplary embodiment, the tubular liner comprises a plurality of tubular 
mernbers; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular membere are not radially 
expanded Into engagement with the wellbore. in an exemplary embodiment, the 
tubular members that are radially expanded into engagenient with the weilbdre 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded Into engagennent with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an. Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface of the intemnedlate 
portion, and one or more slotted tubular members coupled to the expandatHe tubular 

20 members, wherein the inside diametere of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the exparidable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
noembers; and wherein the sbtted tubular memt>ere are interleaved . among the 
expandable tubular membere. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodtfnent, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary enr^iment. one discrete portion of the tubular liner is 
radially expanded by injecting a fluMIc material into the tubular linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
whereh one or more of the tubular members are radially expanded Into eng^dment 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagerr^nt with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subtenBnean zones has also been described that includes a 
subtenanean fbrmatioh defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular Wner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole t)y 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding orie or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner Is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodinnent, 
the tubular liner comprises a plurality of tubular members; arKi wherein one or more of 

25 the tubular members are radialjy expanded into engagement with the tKxehole and one 
or more of the tubular nr>enr)bers are not radially expanded into engagement with the 
borehole. In an exemplary emt)odiment, the tubular members that are radially 
expanded into engagement with the t>orehole include a portion that is radially 
expanded into engagement with the tx>rehoie and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary erhbodlment, prior to 
ttie radial expansion the tubular liner Includes one or more expandable tubular 
members thaX each include a tubular body comprising an intemnediate portion and first 
and second expanded end portions coupled to opposing ends of the intemnediate 
portion, and a seaRng member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular meml}ers coupled to the expandable tubular 
nrtembers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 nnembers; and wherein the slotted tubular members are interleaved among the 
expandable tajbular nnembers. 

An apparatus has been described that indudds a zonal isolation assembly including: 
one or more solid tubular menrriders, each solid tubular member Including one or more 

10 . external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling ttie flow of fluidic materials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for nronitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tid)ular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operabriy coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlltng the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fornied by a 
radial expansion process performed within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been descritod that includes poslitioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean ^e. positionir^ 
one or more perforated tubulars within the weilbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the weilbore. fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtennanean zone within the weilbore extenuil to the 
sond tubulars and perforated tubulars, nrKMiitorlhg the operating tempera'tuies. 
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pressures, and flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of exfractfng nnaterials fronri a producing subterranean zone in a weilt)ore. at 
teast a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wrilbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldlcly 
isolating the produdng subterranean zone from at least one other subterranean wne 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the -perforated tubulars, and controHlng the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone from a second subtenanean zone in a 
20 wellbore has also been described that indudes means for positioning one or more sdid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or rrxxe perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subteoanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to Uie soHd tubulars and perforated 
tubulars, means for monitoring the opiating temperatures, pressures, and ftow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a fondion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupOng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars. means for fluididy isolaflng the produdng subtenanean 
»»ne from at least one other subtenanean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenariean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars. and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monibxed operating 
tsmperaturss, pras^res, and flow rates. 

An apparatus has also been described that Includes a zonal Isdation assembly, 
including: one or more solid tubular members, each solid tubular member induding one 
or mors external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubtdar members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular membera for 
sealing at least some of the radial passages of the perforated tubular members, and a 
shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomted by a radial expansion 
process perfonned within the weUbore, and the solid tubular liners are formed by a 
radial expansion process perlbnned within the wellbore. 

A nrtethod of Isolating a first subterranean zorw from a second subtenanean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the sdid tubulars traversing the flrst subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wrtlbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first sid)lerranean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubUars and perforated tubulars. 
positipning one or ntore sdid tubular Uners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
liners wittiin the interior of one or wore of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenanean zone in a weltbore, at 
least a portion of the wdlbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the w^ibore« positioning one or more 
perforated tutnilars each including one or more radial passages within the weHbore, the 
perforated Uibulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the weilbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or. more 

15 solid tubular liners within the interior of one or more of the peribraled tubulars, and 
radially expanding and piastlca'lly defomilng the sdld tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tutHJiars within the welit>ore, the solid tubulars traversing the first subtenraneaa zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 . subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterraneari zone ^^n the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more solid 

30 tubular linens within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically defbmiing the soFid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seat at least some of the radial 
passages of the perforated tubulars. 
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Acc»rding to another aspect of the present Invention, a system for extracting nnaterials 
firom a producing subten^nean zone in a weilbbre, at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
more solid tubuiars within the wellbore» means for positioning one or more perforated 
5 tubuiars each including one or more radial passages within the wellbore» VhB perforated 
tubuiars traversing the produdng subterranean zone, msans for radially expanding at 
least one of the soM tubuiars and ttie perforated tubuiars within the welibore« means 
for fluididy coupling the solid tubulms with the casing, means for fluldlcty coupling the 
perforated tubuiars with the solid tubuiars, means for fluididy isolating the producing 

10. subtenanean zone from at least one other subtenranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubuiars with the produdng 
subtenanean zone, weans for positioning one or more solid tubular liners within the 
interior of one or nrare of the perforated tubuiars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the interior of one or more of the 

15 perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each sdid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
teast some of the perforated tubular members for sealing at least some of the radial 
passages of the |>erforated tubular members, and a shoe coupled to the loneA isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each induding one or more radial passages within the 
30 wellbore, the perforated tubuiars traversing the second subtenanean zone, radially 
expanding at teast one of the sdid tubuters and perforated tubuiars within the wellbore, 
fluididy coupling the perforated tubuiars and the primary solid tubuters. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary sdM tubuters and perforated tubuiars. 
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sealing off an annular region within at least one of the perforated tubutars» and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting niaterials from a producing subterranean zone in a wellbore, at 
least a portion of the weilbore Including a casing, has also been described that includes 
positioning one or more soM tubulars within the weilbore, positioning one or nrK>re 
perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subteoBnean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluidicly 
coupling the solid tublidars with the casing. ftukJicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenranean zone within the weilbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
nnaterial into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that Indudes means for posKionihg one or more solid 
tubulars within the weilbore, the sdid tubulars traversing the first subterranean zOne, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the weilbore. the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wetlbore. means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zor^ to the second subterranean zonjs within the weilbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for irijecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting nr^terials from a producing subtenranean zone In a wetlbore. at 
least a portion of the weilbore induding a casing, has also been described that Indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the performed tubulars within the wellbore, means for fluidicty coupling the solid 
tubulars with the casing, meahs for fluididy coupling the perforated tubulars with the 
sond tibulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the produdng subten^nean rone, means for 
10 sealing off an annular region within at least one of the perforated tubulars. and means 
for injecting a hardenable fluidic sealing nriateridi into the sealed annular regions of the 
perforated tiAulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An ^)paratus has also been described that indudes a ronal isolation assembly 
positioned within a wellbore that traverses a subtenranean fonmatibn induding: one or 
more soOd tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the sdid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fonmed by a radial expansion 
process perfbrnied within the wellbore, and at least one of the perforated tubular 
numbers are radially expanded into intimate contect with the subterranean formation. 
In an exemplary embodiment, the perforated tubular nrrembers ti>at are radially 
expanded into intimate conted with the subterranean formation compress the 

25 subtenanean formation. 

A method of isolatirig a first subterrariean zone from a second subterranean zone in a 
welbors has also been described that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
wellbors, radially expanding at least one of the perforated tubulars into intimate conted 
with the second subterranean rone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary ennt)odiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
indudes vibrating the second subten^nean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further indudes vibrating the second subterranean zone to dean the radial 
passages 61 the perforated tubulars that are radially expanded into intimate contad 
10 • with the seoohd subterranean zone. In an exemplary embodiment the method further 
indudes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contad with the second subterranean zone to increase the rate 
of recovery of hydrocart)on8 from the second subterranean zone. 

15 A method of extracUng matmab from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
positioning one or more solid tubulars within the w^lbore, positioning one or n\OTB 
perftxated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into, intimate oontad with the 
produdng subtenanean zone, fluididy coupling the soiid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy Isolating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 wellbors, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, In an exemplary embodiment, the perforated tubulars 
that ars radially expanded Into intimate contact with the produdng subtenanean zone 
compress the produdng subtenanean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocart)ons from the produdng subtenranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
hUmale oontad with the produdng subtenranean zone, in an exemplary embodirhent, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart)ons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or more solid 
tubuiare within the wetlbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perfcrated tubulars within ttie wellbore^ means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fluldidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone v^in the wsJIbore external to the solid tubulars and perforated 

IS tubulars. In an exemplary embodinrient, the means for radially expanding at 

of the perforated tubulars into Intimato contact wHh the second subterranean zone 
comprises means for compressing the second subtenanean zone. In an exemplary 
embodiment; the system further includes means for vibrating the second subterranean 
zone to iricrease the rate of recovery of hydrocart)ons from the' second subtenanean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the secorxl subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subtenanean zone. In 
an exemplary embodiment, the system further Includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact vinth the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the secorid subterranean zone. 

A s^tem for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the pnxJudng subtenanean 
zone, means for radially expanding at least ofte of the solid tubulars and the perforated 
tubulars within the weltt)ore, means for radially expanding at least one of the perforated 
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tubulars into intimate oontact with the producing subterranean zone, means for fluidiciy 
coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tutMJtars yvith the solid tubulars. means for fluididy isolating the producing subterranean 
zona from at least one other subterranean zone within the wellbore, and means for 

5 fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplar embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an emmpiary embodiment, the system further includes means for vibrating 

10 the producing subterranean zone to increase the rate of recovery of hydrocart)ons from 
tte producing subterranean zone. In an exemplary embodiment, trie system further 
Includes means for vibrating the producing subterranean zonQ to dean the radial 
passages of the perforated tubulars that are radially expanded into inornate contact 
with the producing subterranean zone, in an exenrv>lary embodiment, the system 

15 further indudes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into Intimate contact with the producing subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenanean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned witiiin a wellbore that traverses a subtenanean fomiation and indudes a 
perforated wellbore casing, Induding: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to Uie zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
25 titular members are formed by a radial expansion process perfonned wittiin the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate conted with the perforated wellbore casing. In an exemplary embodiment, ttie 
perfected tutMJriar members that are radially expanded Jnto intimate conted with ttie 
perforated casing compress ttie subtenanean forriiation. 

30 

A mettiod of isoteting a first subtenanean zone from a second subtenanean zone in a 
wellbore that indudes a perforated casing that traverses ttie second subtenanean 
zone, has also been described that Indudes positioning one or mora solid tubulars 
wittiin ttie weW)ora. ttie solid tubulars traversing the first subtenanean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean 2one, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate oontact^'th the perforated casing oonr4>re$$ the second 

10 subtenranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenranean 2:one to Incrlease the rate of recovery of 
hydrocarbons from the second subtenranean zone, in an exemplary embodiment, the 
method further includes vibratin9 the second subterranean ^e to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially exppnded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart>ons from the second subterranean zone. 

20 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that Includes petitioning 
one or nx>ra solid tubulars within the wellbore, positioning one or nfK>re perforated 
tubulars within the wellbore each including one or nrK>re radial passages, the perforate 

25 tubulars traversing the producing subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars vrithin the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fiuidi6ly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly teolating the producing subterranean zone from 

30 at least one other subterranean zone wiOiin ttie wellbore, and fluidicly coupling at least 
one of the perforated tubulars with ttie producing subtenranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casirig compress the producing subterranean zone. In an 
exemplary embodiment* the method further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocaitons from the prddudng 
subterranean zone. In an exemplary embodiment, the method further includes 
vitmiting the producing subterranean zone to dean the radial passages ol the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further mdudes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perfonated tubulars to increase the rate of recovery of hydrocarbons 
from the produdng subterranean zone. 

10 ; A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore each 

15 induding one or more radial passages, the perforatejd tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore, means for radially expanding at least one of the 
perforated tubulars into Intimate oonted with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subton^nean zone 
within the welibore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing conprises means for 
compressing the secorKi subterranean zone, in an exemplary embodirrant, the system 

25 further indudes rt^ans for vibrating the second subtenanean zone to increase the rate 
of recovery of hydrocart>ons from the second subterranean zone. In an exemplary 
embodiment, the system further indudes means for vibrating the second subterranean 
zme to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tobulars 
that are radially expanded into intinnate conted with the perforated casing to Increase 
the rate of recpveiy of hydrocartx>ns from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellt)ore including a casing and a perforated casing that traverses 
the producing sut>tenanean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 nnore perforated tubulars within the weilbore each including one or rmre radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of ttie solid tubulars and the perforated tubulars 
within the weilbore, means for radially expanding at least one of the perforated tubulars 
into intfamate contact with the perforated casing, means for fluidicly coupijng the solid 

10 tubulars with the casing, rheans for fluididy coupling the perforated tubulars with the 
send tubulars, means for fiuidiciy isolating the producing' subtenranean zone fronn at 
least one other subtenanean zone within the w^lbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into Intimate contad with the perforated casing oomprlses means for 
compressing the produdng suMenranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarboris from the produdng subterranean zone. In an 
exemplary embocSment, the system further Indixles nrteans for Vibrating the produdng 

20 subterranean 2onB to dean the radial passages of the perforated tubulars that are 
. radially expanded into intimate contad with the perforated casing. In an exemplary 
embodinr^nt, ttie system fidher indudes nmans for appl^'ng an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more sdid tubular members, each soHd tubular memtier induding one 
or more external seals, one or rriore perforated tubular members each induding radial 
3D passages coupled to the solid tubxAar members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the intenor surfaces of 
one or more of the perforated tubular membera, and a shoe coupled to the 2onal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular rnembers era formed by a radial expansion process performed within the 
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wellbore. and the perforated tubular liners are formed by a radial expansion process 
performed vMthin the wellbore. 

A method of isolating a first subterranean zone fifom a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fiuldicty coupling ttie perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from ttie first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plasticaliy deforming ttie perforated 
15 tubular liners within the interior of one or more of the perfected tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described ttiat includes 
positioning one or nrK>re solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or itxxe radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid'tubulars with the casing, fluididy ooupiing the perforated tubulars 
with ttie solid tubulars, fluididy isolating the produdng subterranean zone from at least 

25 one other subten^anean zorie within the wellbore, fluididy coupling at least one of the 
perfoi^ted tubuters with the produdng subteranean zone, positioning one pr more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or wore of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellt)ore has also been described that indudes means for positioning one or more solid 
tubuters within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or mbre 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars withh the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tulxjiars. rneans for preventing the passage of fluids from the first 
5 subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tutKilars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for redialiy expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubuters with the casing, means for fluidlcly coupling the perforated tubulars with the 
solid tubulars, nneans for fluididy isolating the producing subten^nean zone from at 

20 least one other subtonariean zone witMn the wellbdre, mean^ for fluididy coupling 
at least one of the perforsted tubulars with the produdng subterranean zone, nrieans for 
positk»)ing one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defonning the 
perforated tubular linens within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more sdid tubular members, each solid tubular member induding one 
or more external seals, two or more perforated tubular members each induding radial 
passages coupled to the sdid tebular memt>ers, and one or more one-way valves for 
30 oontroltebly fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubuter members are formed tiy a radial expansion process perfonned within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a welltx}re has also t>een described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or wore radial passages wittiin the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtefTsnean zone to the second sublerranean zone within the wellbore external to the 
10 • primary solkt tubi4ars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted; 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also t>een 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning two or more perforated tubulars each indudbig one or nnore radial passages 
within the wellbore, the perforated tubulars traversing the producing subterraneian 
zones, radially e)q9anding at least one of the solid tubulars and the perforated tubiilars 
20 within the welfeore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluldicly isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A system for isolating a frst subtenranean zone from a second subtenranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversir^ the first subtenranean zone, means for positioning one or more 
perforated tubulars ead) induding one or wore radial passages withfn the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for posltionir^ one or more perforated tubular liners wiUiin 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not t>een depleted to one of the 
producing zones that has t>een depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellboTB, at least a portion of the wellbore Including a casing, has also been described 

10 that Includes medns for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perfcwated tubulars each Including dne or more 
radial passages wittiin the wellbore, the perforated tubulars traveirsing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. wellbore* means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling flie perforated tubulars with the 
solid tubulars. means for fluidicly isolating the produdng subterranean zone from at 
least one other subtenanean zone within the wellbore, means for fluididy coupling at 
least one of die perfmted tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the inteiior of one or rmre of 

20 the perforated tubulars, and means fer preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apf>aratus for extracting geothermal energy from a subterranean fonnation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal Isolation assembly positioned within the subterranean formation induding: one or 
mors solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular memt>ers each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Induding 
30 one or mcxe radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonrned within the vvellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zar\B to the second subtenranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonming the perforated tubular liners within the interior of 
me or more of the perforated tubulars. 

15 A method of extracOng geothemnal energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that Mudes positioning one or more solid tubulars within the wellbore, positioning one 
or mora perforated tubulars each Including one or more radial passages within the 
weltbcra, the perforated tut)ulars traversing the subteiranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars vMth the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subtenBnean zone from a second geothermal 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within the vrallbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenranean zone, means for radially expanding at 
least one of the solid tubulars and perforated, tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothennal subterranean zone witNn the wellbore external to the primary solid tubulars 
and perforated tul>ulars. 



5 A system for extracting geothermal energy from a subterranean geothermal zone ia a 
wellbore. at least a portion of the wellbore Including a casing, has also been described 
that includes means for positioning one or more soiki tubulars within the wellbore, 
means for positioning one or more perforated tubiriars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothermal 2x>m, umns for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for nuidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the sublenranean geothennal zme fronri at 
least one other subtenranean zone within the wellbore, and means for fluididy coupling 

1 5 at least one of the perforated'tubulars with the subterranean geothemnal zone. 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or worn solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated ti4>ular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the sdid tubular merrd)er8 and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perflated tubular memt>ers are 
deaned by furUier radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of Isolating a first subterranean zone fmm a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellbore each Induding one or wore radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluUidy coupling the perforated tubulars and the sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 



within the wellbore extendi to the solid tubulars and perforated tubulars, and cleaning 
materials frcxn the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more sUid tubulars within the wellbore, positioning one or more 
perforated tububrs within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean »ne, radially expanding at 

10 - least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, flukjldy coupling the perforated tubulars 
with the solid tubulars, fkjidldy isolating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore, fkjididy coupling at least one of the 
perforated tubulars with the produdng, subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the racfial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbcm has also been described that includes means for posHbhing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenraneian zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zanb within the wellbore external to the 
solid tubulars arid perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterraneain zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that ihdudes 
means for positioning one or more solid tubulars within the wellbore, means for 
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positiohing one or more perforated tubuiars within the wellbore each induding one or 
more radial passages, the perforated tubuiars traversing the producing subterranean 
zone, means for radially expanding at least one of the soHd tubuiars and the perforated 
tubuiars within the wellbore, mearis for fluididy coupling the solid tubuiars with the 
5 casing, means for fluididy coupling ttie perforated tubuiars vwth the solid tubuiars, 
means for fluididy isoiating the produdng subterranean zone from at least one other 
subterranean zone wittiin the wellbore, means for fluididy coupling at least one of the 
perforated tubuiars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubuiars by further 
10 radial expanslort of the perforated tubuiars within the wellbore. 

Although iilustrative embodiments of the Invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
diactosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other leatures. Acoordingty, it is 
appropriate that the appended daims be construed broadly and in a manner consistent 
witti the scope of the invention. 
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CLAIMS 



1 . An apparatus, comprising: 

a zonal isolation assembly comprising: . 
5 one or nrnxe solid tubular members, each solid tubular member indudtng one or 

more extendi seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllably flukfldy coupling the perforated 
10 tubular members; and 

a shoe coupled to ttie zonal isolation assembly; 

wherein at least one of the solid tubidar members and the perftmted tubular 
members are formed by a radial expansion process performed within the wellbore. 

15 2. A method of Isolating a first subterranean zone from a second subterranean 
TOTva having a plurality of producing zones in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

' preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

30 

3. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated tubulars each incfuding one or more radial 
passages within the welll)ore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the weUbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 
10 fltddidy coupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

preventing flirids from passing from one of the produdng zones that has not 
been depleted to one of the produdng zoms that has been depleted. 

15 4. A system for isolating a first dirtitenranean zone from a second subterranean 
zone having a plurality of produdng zones in a welitx>re, comprising: 

means for positioning one' or mc^e solid tubulars within the wellbore, the solid 
tubulars traversing ttie first subtenranean zone; 

means for positioning one or more perfora^ tubulars each Including one or 
20 more radial passages within the wellbore, thc^ perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubute^ within the wellbore; 

means for fiuididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing tiie passage of fluids from the first subterranean zone to 

the second subterrarmn zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tutHJiar liners within the Interior of 
one ornfKXB of the perforated tubulars; and 
30 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the produdng zones that has been depleted. 

5. A system for extracting materials from a plurality of produdng subterranean 
zones in a wellbore. at least a portion of the wellbore induding a casing^ comprising; 
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means for positioning one or nriore solid tubulars within the wellbore; 

means for poslUohing one or more perforated tubulars each Including one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the 
produdng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterran^ zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners wittiln the interior of 
one or moire of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depteled to one of the produdng zones that has t)een depleted. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
S more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the ii^srforated tubular members; 

one or more ten^rature sensors operably coupled to one or more of the 
10 perforated tubular nwmbers for monitoring the operating temperature within the 
perforated tubular memt>ers; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitorfng the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; arid 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the tem'pmiture, 
pressure and flow sensors and controlling ttie operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tifcular 
members are formed by a radial expansion process performed within the wellbore. 

25 2, A method of isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or wore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within ttie wellbore, the perforated 
30 tubulars traversing the second subterranean s>ne; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenBnean zone to the second 



79 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressunes, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic niaterials through the perforated tubulans as a 

function of the monitored operating temperatures* pressures, an^ 

3. A method of wiracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a eating, comprising; 

10 positk)ning one or rnore solid tubulars within the wellbo 

. positioning one or more perforated tubulars within the wellbore, the perforated 

tubulars travming the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tutujlars 

within the wellbore; 

1 5 fluididy coupling the solid tubulars wKh the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing siibterranean zone from at least one other 

subtenanean zone witMn the wellbore; 

fiuMldy coupling at teast one of the perforated tubulars with the produdng 

20 ' subterranean zone; 
» 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of ttie perforated tubulars; and 

oontrolljng the flow of fkjldic materials through the perforated tubulars as a 
function of the nKmttored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

nieans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positimbig one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fkjidtely coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 wttMn one or more of the perforated tubulars; and 

means for controlling the flow of Huldlc materials through the perforated tubulars 
as a function of the nnonitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnaterials from a produdng subterranean zone In a 
10 wellbore, at least a portion of the wellbore inchidihg a casing, comprising; 

means for positioning one or more solid tutHilars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars* traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluid'tdy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subtenranran zone from at least one 
20 other subten^nean zone within the wellbore; 

nr>eans for fluididy coupling at least one of the perforated tubulars witti the 
produdng subterranean zone; 

means for nxmltoring the operating temperatures, pressures, and flow rates 
within one or rnoiB of the perforated tubulars; and - 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or nnore perforated tubular members each induding radial passages 
coupled to the solid tubular members; and ' ' ^ 

one or more solid tubular liners coupled to the interior surfeces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular memt)ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are fomied by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are fontied by a radial expansion process 
performed within the wellbore. 

' 7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulws traversing the second 
15 subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore extenial to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plasticaHy defonming the solid tubular liners within the 
25 interior of one or more of the perfected tubulars to fluidldy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method cf extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore indudihg a casing, comprising; 
30 positioning one or nrKNre solid tubulars within the wellbore; 

positioning orie or nrKNre perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt>orB; 

fluidicly coupling the soUd tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluidlciy isolating the producing subterranean zone from at least one other 

subtenanean zone within the wellbore; 

fluidicly coupling at least one of the perforateid tubulars with the producing 
. subterranean zone; 

positioning one or mm solid tubular liners within the interipr of one or more of 
10 the perforated tubulars; and 

radially expanding arKi plastically defomiing tiie solid tubular liners within me 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for Isolatir^ a flrst subterranean zone from a second subtenranean 
zone in a welllDore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the soTid 
tubulars traversing the first subterranean zone; 

means for positioning one xxr mora perforated tubulars each including one or 
20 more radial passages within ttw wellbora, the perforated tubulars traversing tiie seoond 
subterranean zone; 

means for radiaNy expanding at least dne of the solid tubulars and perforated 
tidHJlars within the wellbora; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenaneah zone to 

ttie second subten^nean zone within the wellbore external to the prirriaiy solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more erf ttie perforated tubulars; and 
30 means for radially expanding and plastically defbmiing VhB solid tubular liners 

wittiin the interior of one or more of tiie perfDrated tubulars to fluididy seal at least 
some of tiie radial passages of ttie perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
welit)ore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or mom solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulare within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for flukfldy isolating the produdng subtenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy oouj^ling at least one of the perforated tubulars with the 
produdng subteranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming ttie sdid tubular liners 
within the interior of one or more of the perforated tubulars to fiuidiciy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or nrx>re perforated tut>ular menrriters each induding radial passages 

coupled to the solid tubular members; and 

a sealing nraterial coupled to at least some of the perforated tubular members . 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zope In a wellt)ore, comprising: 

positioning orte or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or nnore perforated tubulars each including one or more radial 
passages within the wellbore» the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the priniary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the priniary solid tubulars and 
perforated tuinilars; 

10 sealing off an annular region witWn at least one of the perforated tubulars; and 

Injecting a hardenaUe fliddic sealing material Into the sealed annuter regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method d extracHng materials from a producing subterranean zone in a 
wellbore, at toast a portion of the wellbore Including a casing, comprising; 
positioning one or more solid tubulars v^in the wellbore; 
posWoning one or more perforated titulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubuians 
within the wellbore; 

fhjidldy coupling the solid tubulars with the casing; 
fiuldidy coupling the perforatMl tubulars with the solid tubulars; 
25 fluididy isolating the producing subterranean zone from at toast one other 

subtenanean zone within the weNbore; 

flutdidy coupling at least one of the j>9rforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of tlie perforated tubulars; and 
30 injecting a hardenabto fluldic sealing material into the sealed annular regtons of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tutHitors. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subten^nean zone; 
S means for positioning one or mc^e perforated tubulars each including or^ or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluidlcly coupling the perforated tubulars and the solid tubulans; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore exiemal to the primary solid tubulars 
and perforated tubulars; 

nneans for sealing off an annular regim within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenaUe fluidic sealing material into the sealed annular 
regions off the perforated tubulars to seal off d least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenranean zone in a 
wellbore, at least a p<vtion of the wellbore including a casing, comprteing; 
means for positioning one or more solid tutnilars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
25 producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the . 
perforated tubulars within the wellbore; 

means for fluidldy coupling the soTtd tubulars with the casing; 
means for fluidldy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy Isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fliddidy ooupKng al least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubutars;and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regbns c/f the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tidHJlars. 

16. An apparatus, ccmprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbmiatibn, comprising: 
10 one or more solid tubular noembCNS, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and - 

a shoe coupled to the 2onall80lation assembly; 
15 wherein at least one of the sdu tubular members and the perforated tubular 

members are formed by a radial expansion process performed within tlie wellbore; and 

wherein at least one of the perforated ti^lar nnembers are radially expanded 
Into intimate contact with the sut^enanean formation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean formation. 

18. A method of Isolating a first subtenranean zone from a second subtenanean 
25 zone in a wetibore^ comprising: 

positioning one or more solid tubulars within the welibore» the solid tubulars 
* traversing the first subterranean zone; 

positioning one or nrore perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean 2one; 

radially expanding at least one of the primary solid tubulars and perforated 
tubularB within the wellbore; 

radiaify expanding at least one of the perforated tubulars Into Intinnate contact 
with the second subterranean rone; 
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fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subtenranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18. further comprising vibrating the second subterranean 
zone to Increase the rata of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of claim 18» further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the peff orated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The mettod of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radtirily expanded into intimate contact with ttie second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the secorxl 
subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellboTB^ at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or more solid tubulars within the wellbore; 

positioning one or wore perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing eubterranean zone; 

fluididy coupling the solid hjbuiars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbofB; and 

fluidldy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24* The method of daim 23. wherein the perforated tubulars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the produdng 
subtenranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subtenranean zone to dean the radial passages of the perforated tubulans that are 

radial^ expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further oomprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the produdng 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A systert) for isolating a first subterranean zone fmm a second subterranean 
zone in a weilbora, oomprising: 

25 means for positioning one or more solid tubulars within the weltbore, the solid 

tubulars traversing the first subterranean zone; 

noeans for positioning one or mora perforated tubulars within the weilbora each 
induding one or mora radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbora; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subterranean zone; 

means for fluidldy coupling the perforated tubulars and the sdid tubulara; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of dalm 26, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contad with the second subterranean zone 
oonrqxtees means for compressing the second subterranean »>ne. 

30. The systm of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase tlie rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

15 radiaHy expanded into intimate contad with.the second subtenranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenBnean zone. 

33. A system for extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubular^ wittiin the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the c^ng; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least dne 
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oth^ subtOTanean zone within the wetlbore; and 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of claim 33» wherein the means for radially expanding at least one 
Gff the perforated tubulars into intimate contact with the producing subterranean zor>e 
comprises means for compressing the producing subterranean zone. 

35. The system of claim 33. further comprising means for vibrating the producing 
10 subterranean ^e to increQse the rate of recovery of hydrocarix)ns from the producing 

subterranean zone. 

36. The system of dalm 33, further cbnrpising rneans for vibr^ 
subterranean zme to dean the radial passages of the perforated tubtters that are 

15 radially expanded into Intimate contact witti the producing subterranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subtenranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subtenanean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation cuxl Indudes a perforated wellbore casing, comprisbig: 
25 one or more solid tubular members, eqch solid tubular member induding one or 

more external seals; 

one or nK>re perforated tubular members coupled to the solid tubular memt>ers; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the secorul 
subterranean zone, oomprisirtg: 

positioning one or nrrore solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or mom perforated tubulars within tlie wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially e}q3anding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated basing; 

fiuidiqiy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subtenranean 
zone to increase ttie rate of recovery of hydrocart>ons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intinrwte oontact with the perforated casing. 

44. The method of daim 40, further oorriprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartions from the second subterranean 
zone. 

5 45. A method of extradlng materials from a producing subterranean zone in a 
weiUx)re, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars within the wellbore each Including 
10 one or more radial pass^es, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
withtn the wellbore; 

radially expanding b\ least me of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars \Mth the solid tubulars; 
fluididy isolating the produdng subtenranaan zone from at least one other 
subterranean zdne within the wellb(He; and . 
20 fluididy coupling at least one of the perforated tubulars with the prcxJudng 

subterranean 3S)ne. 

46. The method of daim 45, wherein the perforated tubulars that arp radially 
expanded Into intiniate contact with the perforated casing compress the produdng 

25 sutytenranean zone. 

47. The method of * daim 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart>ons from the producing 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subtenanean zbne to dean the radial passages of the perforated tubuters that are 
radially expanded into intimate oonlsndt with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to Increase the rate of recovery of hydrocart)ons from the producing 
subten'anean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenanean zone, oomprisir^: 

means for positioning one or more solid tubulars within the wellbore, the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positionbfig one or more perforated tubulars within the wellbore each 
Indud^ one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
means for preventhg the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubiilans and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising oceans for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the secorKl 
subterranean zone to dean the radial passages of the perforated tubulars tiiat are 
radially expanded Into intimate contact with the perforated casing. 
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54. The system of daim 50. further comprising means for applying an impuisive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
welbora, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the produdng subten^nean zone, comprising; 

means for positioning one or iTKNre solid tubulars wittiin the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubulars within the wellbore; 
15 means for radially expanding atieast one of the perforated tubulars Into intimate 

oontad with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy ooupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 ottier subterranean zone within the wdtbore; and 

means for fluididy ooupling at least one of the perforated tubulars with the 
product subterranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, furUier comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 



59. ^ The system of claim 55, further comprisir^g means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the producing 
subterranean zone. 

60. An apparatus, comprising: 
a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

orie or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of me perforated tubular 
15 members;and 

a shoe coupled to the zonal isolation assembly; 

wherein at teast one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfonmed within the wellbore. 

61 . A nwthod of isolating a first subtenranean zone from a second subterranean 
zone in a wellbom, comprising: 

positioning one or more solid tubulars within the •wellbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or nrxnre prorated tubulars each iriduding one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weHbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the Interior of one or 
mors of the perforated tubulars; and 

radially expanding and plastically defonning the* perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62* A n^thod of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the welibona; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the pnxlucing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlcly oouplin9 the dolld tubulars with the casing; 
IS fluidiciy coupling the perforated tubulars vMth the solid tubulars; 

fluidlcly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

morel of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners wittiin 
the interior of one or rTKKe of the perforated tubulars. 

% 63. A system for isolating a first subtonranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or mofB perforated tubular liners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastloally defonming the perforated tubular 
liners within the interior of one or more of the peHlbrated tubulars. 

64. A system for extracting nraterials from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sdld tubulars within the weDbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbm, the perforated tubulars traversing the 
procfcjcing subterranean zone; 
IS means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluididy coupling the solid bibulars with the casing; 

means for fluididy coupling the perforated tubulars v^th the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subten^nean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or wore perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for rsxJiaily expanding and piasticaily defonning the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

mors external seals; 

two or moiB perforated tubuter members each induding radial passages 
coupled to the solid tubular members; and 

one or nrK>re one-way valves for controllably fluididy coupling the perforated 
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tubular members; and * 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonrmd by a radial expansion plrocess performed within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of produdr>g zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
travensing the first subtenBnean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

IS fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wetlbore exterrtal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weNbore having a plurality of producing 
subterranean zones, at least a portion of the weBbore including a casing, comprising; 

positioning one or worn solid tubulars within the wellbore; 
25 positioning two or nriore perforated tubulars rach including one or more radial 

passages within the wellbore, the perforated tubulars traver^'ng the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the soikj tubulars with the casing; 

fiuldidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating tlie producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the prtxJudng 



subterranean zone; 

preventing fluids from passing from one of the produdng zones that has not 
.been depleted to one of the producing zones that has been depleted. 

68. A systenn for isolating a first subtenranean zone from a second si4)terTanean 
zone having a plurality of producing zones in a w8llt)ore. comprising: 

means for posltiorring one or nrK>re solid tubulars within the wellbbre, the solid 
tubulars traversing the first sutrtenanean zone; 

nneans for positioning one or more perforated tubulars each including one or 
more radial passages within ttie wellbore. the perforated tubulars traversing tite second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing ttie passage tiS fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within ttie Interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing fmn one of the producing zones that 
has not been depleted to one of the produdng zones ttiat has been depleted. 

69. A system for extracting materials from a piurality of produdng subterranean 
zones in a wellbore, at least a portion erf the wellbore induding a casing, comprising; 

25 means for positionir^ one or more solid tubulars within the wellbore; 

weans for positioning one or nfK>re perforated tubulars each induding one or 
more radial passages wittiin the wellborn, the perforated tubulars traversing ttie 
produdng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
« 30 perforated tubulars v^in ttie wellbore; 

means for fluididy coupling the sob'd tubulars with the casing; 

means for fluididy coupling ttie perforated tubulars with ttie solid tubulars; 

means for fluididy isolating ttie produdng subterranean zone from at least one 
ottier subtenanean zone wittiin the wellbore; 
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means for fluidfdy coupling at least one of the perforated tubulars with the 
producing subten^nean zone; 

nteans for positioning one or more perforated tubular liners within ttie interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothemnal energy from a subterranean formation 
ooritaining a source of geothemial energy, comprising: 

10 a zonal isolation assembly posWoned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular .member including one or 
more external seals; 

one or vmm perfbrated tubular memt)ers each including radial passages > 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion process perfomfied within the wellbore. 

71. A method of isolating a first subterranean zone fix)m a second subtenariean 
zone including a source of geothenmal energy in a wellbore, comprising: 

25 positioning one or nnore solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perfbrated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellt>ore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the f^t subten^nean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 



perforated tubulars; and 

positioning one or more perforated tubular liriers within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothenrfal energy torn a subtenranean geothennal 
zone In a wellbore, at least a portion of the wellbore including a casing, cmiprlsing; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal srnie; 

radially expanding at least one of the solid tubiriars and the perforated tubulars 
within the wellbore; 
15 fluMldy coupling the solid tubidars with the casing; 

fluMldy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subtenanean geothenmad zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subtenranean zone from a second geothemial 
subterranean zor^ in a wellbore, oomprtslng: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

nr^eans for positioning one or moTB perforated tubulars each indudlng one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothermal subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for (^eventing the passage of fluids from the first subtenanean zone to 
the second geothermal subterranean zone within the wellbora extemal to the primary 
solid tubuters and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, coniprising; 

5 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or rrxxB perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the welfbore; 

means for flukHdy coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for ftuldidy isolating ttie subterranean geothermal zone from at least one 
other subterranean zone witMn the wellbore; and 
15 means fcM* fluidiciy ooupting at* least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular men^r including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one pf the sdid tubular members arui the perforated tubular 

members are fomied by a radial expansion process performed within the wellbore; and 

wherein the radial passage erf at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more solk) tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 
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positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radlaUy expandinjg at least one of the prinnary solid tubulars and perforated 
tubulars within the wellbore; 

fluidldy coupling the perforated tubulars and the solid tubulars; 

prevenfing the passage of fluids from the first subterranean zone to the second 
subterranean zone yvithin the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materiais from the radial passages of at least one of the perforated 
tubulars by further radial exparvsion of the perforated tubulars within the wellbore. 



77. A method of extracting materials from a producing subtenranean zone in a 
wellbore. at (east a portion of the wellbore including a casing, comprising; 

15 positioning one or nriore solid tubulars within Ore wellbore; 

posWonihg one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean s>ne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluidldy coupling the solid tubulars with the casing; 
fluldidy coupling the perforated tubulars with the solid tubulars; 
fluidldy isolating the produdng subtenanean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidldy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
mcHe of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolatihg a first subterranean^sme from a second subtenranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubuiars within the wellbore, the solid 
tutNilars traversing the first subten^nean zone; 

means for positioning one or more perforated tubuiars within the wellbore each ' 
including one or nrK>re radial passages, the perforated tubuiars traversing the seoond 
5 subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 

means forfluididy ooupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 * the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; and 

means for cleaning materials from the radial passages of at least one of tN» 
perforated tubuiars by further radial expansion of the perforated tubuiars within the 
wellbore. . 

15 

79. A systeni for extracting materials fifom a producing subterranean zone in a 
wenbore, at least a portion of the wellbore induding a casing, cornprto^ 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perfbrated tubuiars within the wellbore each 
20 including one or more radial passages, the perforated tubuiars traversing the producing 
subtenranean zone; 

means for radially expanding at least one of the soHd tubuiars and the 
perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
25 nneans for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; and 
30 emans for cleaning materials from the radial passages of at least one of the perforated ^ 
tubuiars by further radial expansion of the perforated tubuiars within the wellbore. 
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